Two-step melting transition in confined hard spheres in three dimensions.
It is shown that certain geometrical constraints on a system of hard spheres lead to two distinct finite-size analogs of melting transitions upon decreasing the average number of spheres at constant volume. Melting takes place from an ordered crystal via an intermediate structure to a fluid. Sphere centers in the intermediate state have a high probability to be found in localized regions that are dramatically different in size and shape.